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Kholshchevnikov, Konstantin Vasil'yevich and Yemin, Oleg Naumovich 
NN TT, 


Vybor parametrov i raschet gazovoy turbiny; uchebnoye posobiye (Selection 
of Parameters and Design of Gas Turbines; a Textbook): Moscow, Oborongiz, 
1958. 103 p. 6,000 copies printed. 


Sponsoring Agency: Moscow. Aviatsionnyy institut imeni Sergo Ordzhonikidse, .. 


Ed.: Peshkin, M.A., Candidate of Technical Sciences; Ed. of Publishing House: 
Morozova, P.B.; Tech. Ed.: Garnukhina, L.A. 


PURPOSE: This book is intended for mechanical engineering students. 


COVERAGE: This book is based on the lectures presented to students of the Moscow 
Aviation Institute on the design of gas turbines. Various established 
principles and examples of gas turbine design are presented. The author 
thanks the following students for their contribution in preparing e les of 
design: S.Kh Khorvin, Yu.M. Styazhkin, V.A. Gorelov, and I.S. MoseVitskly. 
There are 9 references, all Soviet. ’ 
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Kholshchevnikov, Konstantin Vasil'yevich 
En CL AO Otter in ciresmnrenipeast 
Nekotoryye voprosy teorli 1 rascheta TRD (Probleas in the Theory and Design of 
Turbojet Engines) Moscow, Oborongiz, 1960. 116 p. Errata slip inserted. 


Managing Ed.: A.S. | ‘symovekaya, Engineer; Ed. of Publishing House: K.I. Grigoresh; 
Tech.. Bas: V.I. Oreshkina. ae 


PURPOSE: This book is intended for engineers designing turbojet engines and for ee 
students of aviation institutions of higher education. 


COVERAGE: The book gives information on optimum parameters of turbojet engines, 
on the adjustment of hydraulic and design qualities of compressor and turbine, 
and on some other problems in the theory and calculation of turbojet engines. 
In making the theoretical investigations, separate problems are considered so 
as to give a more general character to the results obtained and make possibleci” 
the application of turbojet engines under various conditions. Avadento1an |; 
B.S, Stechkin wes consulted by the author in writing this-hook, = 9-0". 
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TABLE OF CONTENTS : 
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1. Initial equations and conditions 
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‘Derivation of the equation for determining the quantity of fuel | 
supplied for one kg of air in a basic combustion chamber 
2. Optimum thermodynamic parameters of TJE 
General informtim mthermodynamic parameters securing minimum 
specific fuel consumption 
Conéitions for securing the minimum of as a function of 2 


variables Th ana Ig, * 
Card. 24 


APPROVED FOR RELEASE: 09/17/2001 CIA-RDP86-00513R000722220001-5" 


"APPROVED FOR RELEASE: 09/17/2001 CIA-RDP86-00513R000722220001-5 


Problems in the Theory (Cont.) Sov /4305 


‘Derivation and analysis of equations for determining the optimm 
temperature of gas and optimum rate of pressure increasé 9) 
Derivation and analysia of equations for determining the rate of oe 
pressure increase corresponding to maximum specific thrust 57 
Some special features of changing R. (Repecitic] and @,in TWE 


with an afterburner 61 | 


Che II, Basis for the Choice of Engine Parameters for Calculated Flight Con- 
ditions to Taking Into Account Hydraulic and Design Characteristics 
of the Compressor and the Turbine 

General conditions 

Relationship of engine paremeters and flight conditions to strength 
characteristics of the turbine, to output and rotational speed of 
the compressor 


Evaluation of same special features of engines of various types with 
the help of a complex parameter 
Relationship of engine parameters and flight conditions to the out~ 
put and type of turbine 

Card 3/4 ‘ 


APPROVED FOR RELEASE: 09/17/2001 CIA-RDP86-00513R000722220001-5" 


CIA-RDP86-00513R000722220001-5 


"APPROVED FOR RELEASE: 09/17/2001 


Problems in the Theory (Cont.) SOV /4305 


Influence of pressure increase and t 
emuperature of 
dimensions of the compressor and the turt tae the gas on the 


Conclusion 
Bibliography 
AVAILABLE: Library of Congress (TL709. 3.T83K5) 


APPROVED FOR RELEASE: 09/17/2001 CIA-RDP86-00513R000722220001-5" 


"APPROVED FOR RELEASE: 09/17/2001 CIA-RDP86-00513R000722220001-5 


Se a — ae ‘i oa a bn oat oA ote tO oe ok oN te 22d : no 


ZHIRITSKIY, Georgly Sergeyevi 
MAKSUTOVA, Makhfusya'E tins STRUNKIN, Valentin 
Aleksandrovich; GUROV, . A.F., doktor. tekhn. nauk, prof., 
retsensent; S rarEmsenmes Ore doktor tekhn. nauk, 
prof., retsenzen L » t-le,- doktor tekhn.nauk, prof., 
retsenzent; LEPESHINSKIY, I.A.»-insh., red.; BOGOMOLOVA, 
MOF., red. isd-va; NOVIK, A.Ya., tekhn. red. 


[Gas turbines of aircraft, engines] Gazovye turbiny aviatsion- 
Nhoroncis, 1963. 604 p. 
(MIRA 16:9) 

(Gas turbines) (Airyanes—Engines) 


nykh dvigatelei. Moskva, | 


APPROVED FOR RELEASE: 09/17/2001 CIA-RDP86-00513R000722220001-5" 


"APPROVED FOR RELEASE: 09/17/2001 CIA-RDP86-00513R000722220001-5 


2S Ts BOP SEREATILT 41 AE SPEEA UE TR RTT REET NO Sh Ben TGS Cae He BS 


KHOLSHEVNIKOV, KV. 
some properties of an expansion of the perturbation function of 
an ex-eymmetrical planet. Uchezap, IGU ro.3262118126 464, 
Sot (MIRA 18:5) 


APPROVED FOR RELEASE: 09/17/2001 CIA-RDP86-00513R000722220001-5" 


"APPROVED FOR RELEASE: 09/17/2001 SES RDE Se 00513R000722220001-5 


3 ERA Seca eens Sa FRESE ace SUE oH Hache Sosa 


fs TE REST ES ESSERE BSA eee tes Engines 2 aot ait “335 


FTL 26078366 EWT(d)/EWT (J )/EWT(m)/ETC(m)-6/T-2/EWP(E) WW = Eee 
ACC NR: ical cee Cp os. Monograph URS : 


e “ - gm : 


Serene trsiaeceens : 23. 
Matching of paraneters: of’ co ressoi "and turbine’ in aviation aa thine: en S- 
-, (Soglasovaniye parametrov konp rai fe 

avigatelyakh) “Moscow, Izd-vo: "Mashinostroyentye, "1565. ‘0200 ps {Llus. , ‘Diblio.. 
Errata A sip inserted. .2975: copies rinted . ie ; 


xine engine, gas. ‘turbine | side: turbojet enisne, “eutoorep engine 
‘engine turbine sByaten,_ turbine Sesion : ; cae 


‘PURPOSE AND COVERAGE: “this book 4s ‘intended’ for engineers specializing tA oe aoe : 

aviation gas. turbine engines and for students in aviation schools of higher | 

education, The basic principles and methods of calculation for the coordination: of 

. the circumferential speed, power, rpm and other compressor and Rune pataadicitas 
in aviation - BAS, turbine icles of all types. are prReenieds: 


i TBE OF CONTENTS. Cebrideea 


-)Introduction — 3 


ACh. 1, -Rirboset engine dth-e pipiac atom axial compressor — 7 
Ch. II, Tuxbojet engine with a poate axial compressor ~ 58. 


Card. 


APPROVED FOR RELEASE: 09/17/2001 CIA-RDP86-00513R000722220001-5" 


“BPPROVED ron RELEASE: pl idk CIA-RDP86- 00513R000722220001- 5 


POSAEER GE SATE WEY CBM GRAELE owt mm 
ERR 


Acc NR: ARGO 7059 


= ©| Gh, IID. Turbojet englive with a contri fugal, compressor - —_ pe 

| Ch. IV. Bypass turbojet engine =«- lll” me 

mm 6 | Ch. V. ~Turboprop engine ~- 142. : 

| Ch. VI. Closed cycle gas turbine units - — 119° 
Appendix -—- 195 
Bibliography _ 197 


“ay: "SUM DATE: 009% Fe 


* gazun65/° onta REP: 


~ | sup core! 


APPROVED FOR RELEASE: 09/17/2001 CIA-RDP86-00513R000722220001-5" 


Lig 


ne SES 


"APPROVED FOR RELEASE: 09/17/2001 CIA-RDP86-00513R000722220001-5 


gS aG'y es Gera iaaTs SE ESD 
ESE BES aoe z 


SIT} SUR) JHU ee Beas es Rae Bs 


« 


ACC NR: AR6020756. SOURCE CODE; R/0269/66/000/003/0013/0013 


! 
Hl 
| 
{ 
‘ 


| AUTHOR: Kholshevnikov, Ke Ve 


H enn RENNES eR ecmaaN am NASI (ee . 4 
| TITLE: Stability of the orbital motion of satellites in the gravitational field of | 
a nonspherical planet 


| SOURCE: Ref. zbe Astronomiya, Abse 3.51110 

t 

| REF SOURCE: Byul. In-ta teor. astron. AN SSSR, v. 10, no. 5, 1965, 92-102 
| s0Prc TAGS: planetary satellite, satellite motion, Lagrange equation 


ABSTRACT: The orbital motion of satellites in the gravitational field of an axially 
symmetric planet was investigated using.Lagrangs equations. Adequate conditions of 
stability were derived. Variation limits of the Osculating elements and spherical co- 
ordinates were determined for satellites which met the conditions of stability. A 
more accurate estimate of the perturbation function was derived and a case of motivn 
in the equatorial plane was analyzed. Le Tse (translation of abstract/ 
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‘1 ABSTRACT: The rapidity with. which the REA, J, of expansion in apheplear’ 
functions of the potential of a body of revolution decrease is studied. under the 
{most general assumptions about the structure of the body. Two estimates for the. 
rate of convergence of Jy to zero are adduced, and it is proved that “ second of - 


these estimates : 
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i TITLE: Stability of the orbital motion Of a satellite in the gravitation field of a 

: nonspherical planet 

| SOURCE: Ref. zh. Issl kosm prostr, Abs, 4.62.191 

| REF SOURCE: Byul. In-ta teor. astron. AN SSSR, v. 10, no. 5, 1965, 92-102 | 

| 

| TOPIC TAGS: satellite stability, satellite motion, Lagrange equation, orbit 

| perturbation, equatorial orbit, gravitation field, nonspheric planet : 

| 

| ABSTRACT: Stability of the orbital motion of a satellite in the gravitation field of an 

i axisymmetrical planet is investigated by the Lagrange equation.. Sufficient condi- 

tions for stability are derived. For satellites meeting stability conditions, the limits 
of changes in osculatory elements and spherical coordinates are determined. More 
precise definition of the perturbation function is shown, The case of motion in an H 
equatorial plane is analyzed. [Translation of abstract] (NT] 
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AUTHOR: Kholshevnikov, K. V. A 
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SOURCE: Ref. zh. Issl kosm prostr, Abs. 4.62, 207 


REF SOURCE: Byul, In-ta teor astron, AN SSSR, v. 10, no, 5, 1965, 103-108, 
349-359 


TOPIC TAGS: spaceship, sun, space navigation, Gauss method, fixed arrival 
moment, space trajectory, fixed space arrival point . 


ABSTRACT: The article solves the problem of a single-pulse method of ensuring |: 
that a spaceship reaches a given point in space at a given moment, a small devia- 
tion of its trajectory from the calculated one being known. The trajectory is 
corrected by a single delta V, velocity pulse. Three methods of determining the 
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the delta V,, are given. The Oppoltzer method is the simplest and the most direct 
one to change the initial velocity. Calculations are made only according to 

algebraic formulas, Cartesian coordinates being used throughout. Incaseofa ~| . 
wide miss, the Gauss method is evidently the most convenient, The action of the - > 
sun is the only external force acting on the spaceship which is taken into considerar -. 
tion, The bibliography has nine titles, [Translation of abstract]. -. GC) ye 
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TITLE: Zero rank perturbations caused by the nonspherical shape of a planet 


‘SOURCE: Ref. zh, Astronomiya, Abs, 5. 51. 87 


TOPIC TAGS: planet, satellite orbit, perturbation, perigee, perihelium 
ABSTRACT; The article examines basic perturbations of a nonspherical planet. ~ | : 
It is shown that zero rank perturbations, which determine the behavior of a 
satellite orbit over a long period of time, can be found in quadratures, More- 

over, there are no zero rank perturbations in the semi-major axis; for the 
inclination i and the excentricity e, these perturbations are bounded by periodical 
functions of time. For small e andi, these elements are trigonometrical function 

of time, and e2 + j2 = const. In the general case, the perigee has a direct mean [_ 
motion, the node has a retrograde motion and the perigee argument has a direct 


taean motion, Wheni <eore << i, the mean motions of the perigee and the 
| Cord 1/2 —_____._ UDC: 521.4 


REF SOURCE: Byul. In-ta teor. astron, AN SSSR, v. 10, no. 6, 1965, 412-423 
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node follow the same directions, and the perigee argument is a periodic function | 
oftime, When arbitrary constants have determined values, particular solutions 
are possible: e = const, i = const., omega = + lamda/2, where omega is the 
periheliurm longitude. M. Petrovskaya. The bibliography hag 20 titles. [Trans- 
lation of abstract} [GC] 
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ABSTRACT: Basic perturbat 
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or small e, i, these elem 
jconstant. In the general case the perigee has a mean straight-line motion, the node . 
is inverse, and the perigee argument is the mean straight-line motion. When i < ey a 
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-PSIPAOVSKIY, V.A., Pears: RACHEVSKAYA, M.I., red. ixd-va; VOLKOY, 


5s. Y , tekhn. red, 


(Leundry equipment, album] 41l"bom prachechnogo oborudovaniia. 
Moskva, Isd-vo M-va kommn.khos.RSFSR, 1958, 119 p. (MIRA 12:7) 


1. dskadeniya al'nogo khozyaystva. Proyektno-konstruk- | 
torskoye byuro. 
. (Laundry machinery) 
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PACE NR Bey SOURCE CODE: YR/OZVT ob VUU TVET ee sre art 
' AUTHOR: Kholshchevnikova, Ye. K. (Moscow) 7 
ALD ALLA LCN LALLA TA, i, 
ORG: none . 


S a : ‘ 
TITLE: Hall effect on MHD curves of a generator with two pairs of electrodes 


SOURCE: Zhurnal prikladnoy mekhaniki i tekhnicheskoy fiziki, no. 4, 1966, 74-84 | < 
TOPIC TAGS: Hall effect, generator, Hali generator, M MHD generator, electrode 


ABSTRACT: An attempt has been made to investigate the Hall effect on the MHD . 
curves of a generator with two pairs of electrodes in the case of their symmetrical 

and cross connections. The following types of electrical connections of electrodes’ - 

are analyzed: conventional MHD generator with section electrodes, MHD Hall 

generator, combination type MHD generator, and an MHD Montardi generator. The 
numerical calculations were carried out with an EVM M- -20 computer. Integral ae 


- characteristics of MHD generators were obtained for various lengths of electrodes | ° |: 


Car 


and insulators, cxterie loads, and the Hall wt parameter. The author thanks . 
A, B. Vatazhin and A. , Krayko for their valuable advice. Orig. art, has: 7 
figures, and 21 aa 


3, 1/1"suB CODE: 20/SUBM DATE: O6Apr66/ORIG REF: 005/ OTH REF: 005/ 
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= sek 


KHOLSHCHEVNIKOVA, YE.K. (Moscow) 


pairs of electrodes of finite length". 


report presented at the 2nd All-Union Congress on Theoretical and Applied 
Mechanics, Moscow, 29 January - 5 February 1964. 
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Poy POG PRT SOME GRIN: Se Beene save eto coinage lige = 


TOPIC TADSs plasma flow, baad eoarater, electrode, ion current,. Reynolds manta | 
| conducting oe 


f finite 

| : The current distribution in an MD chanel with two pairs o. ai 
er ee along its walls separated ty 4sclated sections was calculated. 
tthe the potential difference between each pair of electrodes may be different. The ; 
ee ee ds assumed to extend to infinity in the x direction with width 26 in the |: 
D4 [Barret on (see Fig. 1 on the Enclosure). The length of each electrode is and ae 
4) the insulator 22 . The magnetic Reynolds mmaber is assumed to be emall and all E aoe 
| induced currents are neglected. The magnetic field is given by B= (0,0,-Bo) ot 
| the velocity field, rig © My), 0,07, end of 16 constant throughout the channel. eee 


| say gam mes aes cu a sea nme pO 


a. eee ae many 


oui LS ea Sti Se on arn commenin nee 
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At 
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- (t= iene a ea . 


weal ee Ip = 1108 = = (ohn + 2) Ay". We = [08 = mt BIAS: ; 
pan | : and functions of fy, Bo o, 5, A, ami Le Sevecel sented 
Stone ot #6. i Rata a aoe 
‘eanaal re at ea 


ee gerre os vice 


pac Macatee he | ; 
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. O10 ame, (S79 : 


APPROVED FOR RELEASE: 09/17/2001 CIA-RDP86-00513R000722220001-5" 


"APPROVED FOR RELEASE: 09/17/2001 CIA-RDP86-00513R000722220001-5 
a Pe ee SC A PR Ce RC TVG ated ae Es se: Eee eh tian Ses hE Sat Ne ee se absense tens ata s - 7 SARS! 


11 


8/044/60/000/003/010/012 
/t.€0 JO 0111/0222 
AUTHORS : Gutenmakher, L.I., Avrukh, M.L., Vissonova, I.A., 
Mokhel', L.L. and Khol'sheva, A.F. 
SE ee, 


TITLE: Magnetic devices free of contacts ‘for eontrol systems 


PERIODICAL: Referativnyy zhurnal. Matematika, now}, 1960, 170, 
abatract 4556. (Avtomat. upravleniye i vychisl. telhn. M., 
Mashgiz, 1958, 113-145) 


TEXT : The authors describe assemblies and blocks of a number of 
devices using ferrite and oksifer cores which were designed in the 
laboratoriya elektromodelirovaniya AN SSSR (laboratory for electrical 
nodeling of the Academy of Sciences USSR) as well as a long-term 

gtrrage Asvice with condensers. The authors give data on an operating 
mock-up of a computer with magnetic units and a long-term operative 4 
capacity and magnetic storage device with a magnetic control for 1024 
numbers and the velocity of recording ani reading of 10 microseconds. 


[Abstracter's notes Complete translation.) 
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KHOLSHEVNIKOV, K.V. 


Secular perturbations of higher orders caused by the flattening 
of a planet. Uch, Zap. LGU no.3232192-207 '64. 


(MIRA 17212) 
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_ RHOLSHETNK OF, K.V. 


Sia theveatc ant neem Towitos, 


Value of “the cosffieients of Saeeneton of the potential, Vest. LOU: 
20 nceol3s155-158 65, (MIRA 18:7) 
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NIKOL'SKIY, Georgiy Danilevich; KHOLSHEVHIKOVA, _Ye. V., red.; ONOSEKO, 
N.G., tekhn.red, 


(Pigeens) Geludi. Isd.2, Lenisdat, 1959. 41 p. (MIRA 12:6) 
i (Pigeens) 
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ee 


PALIN, A.I.; LISITSKIY, R.M.; KHOLSHTEYN, R.Ya.; KLIMOVICH, T.P., 
otv. red.; SEMILETOVA, A.P., otv. red.; GERSHTEYN, G.Ye., 
red. 


[Handbook on prepared drugs] Spravochnik po. gotovym lekar- 
stvennym formam. Sost. A.I.Palin, R.M.Lisitskii, R.IA. 
Kholshtein. Otv. red. T.P.Klimovich, A.P.Semiletova. Riga, 
Glav. aptechnoe upr. M~va zdravookhraneniia Latviiskoi SSR 
1962, 390 p. (MIRA 16:11) 
(Pharmacy--Handbooks, manuals, etc.) 


APPROVED FOR RELEASE: 09/17/2001 CIA-RDP86-00513R000722220001-5" 


OE 


“APPROVED F CIA-RDP86-00513R000722220001-5 


ES EARS FI 
Sy are 


4 ous BND ORL CU OT NE Sn 
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1 ae of ta la place of fate. CG. P. Shagin and 

M, Cholein, AMupchvtcbumusheay: Prom, 7, No, 6, 
wy, OI}: Chem, Zenty. 1938, 1, 764-5.—An caulsion 
of Turkey-red oll (44.4 parts) and petrolatum (85.0 parta) 
proved to be satisfactory. Castor ol (100 pee was 
sulfonated with HSO, (37.5 parts) cf 05.5° Re. for 7 bre. 
at 25°, The sulfonated mans was washed with 150 parts 
ob weter at 20-2? and the next dey with 150 parts of 6 
15% NaCl sola. at 23-5°; 00 the following day the wash- 
ing with NaCl was repeated. Vield 113-14 parts of 
Turkey-red od, This was neutralized with 255% Nuh. 
Then NeOH of at least 37° Bé, was adiied in the amt. of 
16 parts per 100 parts of oil. The product should be 
faintly alk. and readily sol. To 44.4 parts of the Turkcy- 
red off was added in smal! portions 35.) parts of petro- 
latum oe of Velocite L. and the mass mixed to give a 
salve-like comaistence. The emulsion contained 85% 
total fat and was used in the dressing as a 10% emulsion. 
The 10% emulsion must not break down in 24 hrs., the 
reaction should be faintly alk. to litmus, the mass must 
not be sticky, and should be filtered before use. 

W. A. Moore 
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(MIRA 2131) 


(Telecommuni cation) 
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| 8/079 62/032/004/010/010 
vv¥3 | y = D287/D301 
AUTHORS: Khol'tsapfel, Kn., and Rikhter, Ke 
TITLE: Synthesis of sodium tetraphenylboron in tetrahydrofu- 
ran 


- PERIODICAL: Zhurnal obshchey khimii, ve 32) noe 4, 1962, 1358-1559: 


_. (EXT: The authors prepared the title compound by using tne method 
described by Nesmeyanov (Ref. 2: Izv. AN SSSR, OKhN, 1955, 187) with. . 


the difference that they used +etrahydrofuran distilled over Na in-' 


- stead of the crude solvent. The Grignard reagent (prepared from 278. . 


Mg and 160 g promobenzene in 260 ml absolute tetrahydrofuran) was 


treated with 27 g ary NaBFy» raising the temperature to 72°C and 


- agitating the mixture for 2 hours on a water bath at 15°C. The mix- 
ture was then cooled to 2590 and 200 ml of a saturated solution of .. 


Na@l added dropwise; the temperature was kept at 60°C. After sepa. 
rating the yellow layer of tetrahydrofuran the viscous, aqueous = 
pottom layer. was re-extracted from 400 ml tetrahydrofuran. The lat- 

ter was then separated on a'water bath, the residue dissolved in x 


KF Gerd'1/2 i22 Seba 2 
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8/079/62/032/004/010/010 
- Synthesis of sodium ... D287/D301 


water, filtered, ard treated in the usual manner. The pure sodium 
tetraphenylsodium was obtained in 27.4 % yield (calculated on NaBF,) » 


This direct reaction between CoH,MgBr and NaBP, refutes data obtai- S we + 


ned by Kh.t. Kozlova and V.A. Pal'm (Ref. 1: Zhurnal obshchey khi-~ | 
mii, ve 31, 1961, 2922) although the authors obtained a lower 
yield of the title compound. There are 2 Soviet—bloc references. 


ASSOCIATION: Institut neorganicheskoy khimii universiteta im. K. 
. Marksa, Leyptsig (Institute for Inorganic ica Ae 
of the ek ara lee ims. Ke canta Leipzig) 


7 SUBKTETED: December 16) 1961 
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sts, Biola PF 23 7 Fahy nad oon Bete et pent neg tetas pes SS, testes pte “dof se Boreas = Boe Se ae 7 Wb weed: 
KHOL'TSBEKHER, Kristian [Holabecher, Kristian], inzh.; FORER, 
~B., Teds} RASTOVA, G.V., ved. red.; VORONOVA, V.V., 


tekhn. red. 


[Economical methods for burning gas in industry] Ekono- 
michnye metody szhiganiia gaza v promyshlennosti. Mo- 
skva, Gostoptekhizdat, 1964. 110 p. Tranahated from the 
Czech. (MIRA 17:4) 
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Ree 


PIKHLER, G.; KHOL'TSER, Y.; UL'RIKH, R.5 FREYDORFER, K.; PETTS, BE. 


fons. Avt.transp. 40 no.9:12-13 S 
Unforgettable impression terey 


(4ustria--Relations (General) with Russia) 


'62, 
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SUE RARE SEER 


RABUKHIM, A.Ye., professor; MASSEN, N.1I.; KHOL' TSMAH | A.S. (Moskva) 


Significance of Mycobacterium tuberculosis resistance to medicine 
in the treatment of pulmonary tuberculosis. Klin.med. 33 no.l2: 
13-18 D '55, (MLRA 9:5) 


1, Iz bol'nitsy "Vysoklye Gory" Mosgorzdravotdela (glavnyy vrach 
-V¥.G.Semachatov) 4 kafedry tuberkuleza TSentral'nogo instituta 
usovershenstvovaniya vrachey (dir. V.P.Lebaaeva) 

(TUBERCULOSIS) (MYCOBACTERIUM TUBERCULOSIS) 
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RULIANTIA / Chemical Technology, Fats, Oils, Waxes, Soaps, H-25 
Detergents, Flotoreagent 


Abs Jour : Ref, Zhur-Khimiya, No 12, 1958, 41186, 


Author  : Khol'tsman, Kelin 
Sr 
Inst : Not given 


Title : Evaluation of the practical value of surface active agents, 


Orig Pub : Standardizarea, 1957, 9, No 11, 528-535 


Abstract : A short desoription is given for the methods widely used 
for determining physical-chemical properties of surface active 
agents: the wetting power, foaming, washing, and emulsifying 
properties, solubility, stability in hard water, and their 
efficiency in- various fields of..industry, Thirty-three 
library references are given, 
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_KHOLTSMANIS, AV. (Holomanis, A.J, otv. red.; TILMANIS, O.F., kand, 
arkh., red.; BAZHANOVA, S., red.; BOKMAN, R., tekhn, red. 


soak, 4 (City planning and housing construction in the Latvian S.S.R. ] 
Gradostroitel'stvo 1 shilishchnoe stroitel'stvo v Latviiakol 

SSR; sbornik statei, Riga, Isd-vo Akad. nauk Latwiiskoi SSR, 

1962, 201 p. . (MIRA 16:5) 


1. Latvijas Padomju Socialistiskas Republikas Zinatnu Akademija. 

2, Chlen-korrespondent Akademii stroitel'stva 1 arkhitektury 

SSSR (for Tilmanis). (Latvia--City planning) 
(Latvia—-Apartment houses--Design and construction) 
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__ eae 


KHOLTURDN., Fedor Nikolayevich, voyennyy zhurnalist; MARIINSKIY ,Yee, 
red. 


[Along a »sright trail] Po svetlomu sledu. Moskva, Molodaia 
gvardiia, 1964. 126 p. (MIRA 17:12) 
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> paces 


_RHOLUPKO, BH, 


The BU2-600 lightened boring unit, Biul.tekh.-ekon.inform,Gos.- 
nauch.-issl.inst.nauch.4 tekh.inform. no.ll:22-23 ‘6a, (MIRA 15:11) 
(Boring machinery) 
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tieeer 


KHOLUPYAK, K., kand.sel' skokhosyaystvennykh nauk 


Conference on soil erosion control in the Ukraine. Zemledelie 
25 no.2287-88 F '63. (MIRA 16:5) 


1, Ukrainskiy nauchno-issledovatel'skiy institut pochvovetienlya 
imeni A,N.Sokolovskogo. 
(Ukraine--Soil conservation—Congresses) 
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KHOLUPYAX, K. L.t GHRRNYSHEV, a. 4. 
ussR (600) 
Surveying - Instruments 


Device for determining steepness of slopes. 


CIA-RDP86- 00513R000722220001- 


Les i step' 4 no. 12, 1952. 


Monthly List of Russian Accessions, Library of Congress, March 1953, Uncl. 
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KHOLUPYAK, K. L. 
Soil Conservation 


Soil erosion and means of controlling it. Sov. agron. 10 no. 5, 1952. 


Monthly List of Russian Accessions, Library of Congress, July 1952. Unclassified. 
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x onrgar, K, L. Sap 3 


USSR/Geophysics - Erosion 


"Sulleys and Shifting of River Beds," K, L. Kholunyak, Cand Agricultural Zeca Sci, 


Ukrain Sei-Res Inst of Forestry and Forest Soil Improvement (Khar'kov) 
i 19) 


Priroda, No 3, pp 105-18 


Discusses relation between horizontal shifting of river beds and gulley erosion 
as observei along Desna River bank from Novgorcd-Seversk to its estuary, and 


the typical gulley-ravine systems which flow directly into the bottom land. 
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~RROBUPYARS- Ky ee ea ee 
~ wssR/ 3 Biclogy-Botany_ ales a fo 3 as ot ee 
“Card ony - 


Authors . 1 Kholupyoic, K.. Le Cena. of Agricultural Sciences. 
. witle 1 bal Tree. plate in Age with ravines 


| “Periodical 1 trata, 6 6 97 = - 0h, ae 1954 


“Abstract © 1 “The subject of this:report is soil erosion and the fight of tree aagta a 
Oo with ravines caused by soil erosion. Illustrations. 


~{ Institution : : The Ueratnten Institute of forestry and Melioration 


Submitted : secs” 
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USSR i Forestry. ” Forest Crops. K-3 


Abs Jour: Ref zhiur-BLoli, No 6, 1958, 24916. 


Author 


Inst : Not :-g 
Title : Sea Buck Thorn. - A Valuable Shrubbery for the Af- 


forestation of: Ravines. 
Orig Pub: Byul. iauchings tekhn, inform, Ukr. n.-i. in-t lesn, 
“..  Wh-va-d agrolesomelior., 1957, No 3-4, 43-46, 


Abstract: No abstract. 
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st 


KHOLUPYAK, K.l., kand.sel'skokhozyaystvennykh nauk 
kee, ee ea 
Sea buckthorn is a valuable shrub for controlling ravines. 
Zemledelie 6 no.9256=59 S '58. (MIRA 1129) 
(Buckthorn) (Soil binding) 
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-KHOLUPYAK, Konstantin Leont'yevich [Kholup'iek, K K.L. Le] ’ 7 sel'khoz. 
: nauk; BARANOVS D.I.[Baranovs'kyi, D.I.], dota., red. 
VASKOVSKIY , Yu.I. Vas'kove'kyi, IU W.t.J, rede 


[More effective forest plantations for geste control} 
Pidvyshchemmia efektyvnosti protyeroatinykh lisovykh na- 
sadzhen', Kyiv, yore Ukrains'koi Akad. sil's'kohospodars' kykh 
nauk, 1961. 153 (MIRA 15:3) 
(Erosion control). (Windbreaks, shelterbelts, etc.) 
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Forestry. Forest Management. K 


RZhHBiole, No 6, 1959, No 24728 


pathian Mountain Slopes. 


Lesn. kh-vo, 1958, No. 7, 27-30 


The status of the forest tree-fellings and 

4ts restoration in a number of forestries 

in the Carpathians 1s examined, The categoric 
impossibslity of using massive fellings under 
the conditions of the Carpathian Mountain fo-= 
rests and the very slight effectiveness of 
restoring the forest ny cultivations in pla=- 
ces of its total deestruction are underscored. 
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leningrad. Elektrotekhnicheskily institut 


Nauchnaya literatura po dielektrikaa {1 poluprovedniken) pibliografiya 1995-1955 
(Scientific Literature on Dielectrics and Semiconductors; 4 Biblicgraphy of 
Literature Published from 1955 to 1955) Leningrad, Leningr. alektrotekhn. 
{net im. V.I. UL'yanova (Lenina), 1957. 146 p. 1,500 copies printed. 


Resp. Ed.: G.F. Kholuyanov, Candidate of Technical Sciences; Compiler: A.N. 
Gruzdeva, Bibliographer- 


PURPOSE: ‘This bibliographical list is intended for instructors of vtuzes, - 
scientists and engineers, and students taking advanced courses in dielectrics 
and semiconductors. Its aim is to acquaint the reader with the scientific 
periodical literature of the last few years. 


COVERAGE: ‘This booklet is a supplement to the bibliographical index "Scientific 
Works on Dielectrics” (1930-1950) and "Scientific Literature on Semiconductors” 
(1920-1952). It includes literature on dielectrics and semiconductors published 
in both the Soviet Union and abroad from 1953 through 1955. It was compiled 
under the direction of the Department of Dielectrics and Semiconductors, Llenin- 

th grad Electrotechnical Institute (Professor N:P. Bogoroditekiy, Doctor of Tech- 

nical Sciences, head of department). The list contains more than 2000 publi- 
cations on dielectrics and semiconductors and their uses. ..... 
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AUTHORS; Kharlamova, Te Y@o, Kholuyanovs Sis F. l 
; y 
TITLE: Electrical propertieaMbr Melt p-n Junctions in Silicon 


Carbide 
PERIODICAL; Fizika tverdogo tela, 1960, Vol. 2, No. 3, Bp» 426-433 


TEXT; The light-green eee crystals (n-type ) which were 

necessary for the investigations were supplied by the Zaporozhskiy 
karborundovyy zavod (Zaporozh'ye Carborundum Works); the resistivity of 

the crystals was 2 - 2.5 ohm.cm. The production of the element with 

which the investigations were carried out is described at the beginning. 

It is achematically shown in Fig. 1. It consisted of several layers of 
varying diameters of W, Si + WC, n-type Sic, p-type Sic, and Si-Al alloy 
which fused in hydrogen atmosphere. The current-voltage characteristics 

of these elements (Figs. 2 - 5) were recorded in the temperature range 

20 - 500°C. For the p-n junction, the saturation current was calculated 4 
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DpN Ny 

ie 
p@n 

area (in the samples investigated 0.011 and 0.01 em2), Dp» the hole 
diffusion coefficient, was assumed to be 0.25 cm /sec and the electronic 
mobility n, to be 100 om*/sec.v. The width of the forbidden zone E, waa 
2.86 ev. the time constant of the decrease in recombination luminescence 
for both samples was between 1 and 0.2 psec, so that with a hole diffusion 
length between 5 and 0.5 mp and at 20°C the saturation currents were 
computed to be between 10-58 and 10737a. On the basis of measurements of 
the dependence of the intensity of recombination luminescence on the 
voltage, the rules governing the increase of the current component due to 
diffusion with increasing voltage were investigated. For the direct 
direction in sample 1 it is found that the diffusion component increases 
proportionally to exp(eV;/1.4 kT), in sample 2 proportionally to 
exp(eV,/3kT). In these investigations the voltages were below 2.5 v. In 
the following, a report is given on investigations of the influence 
exercised by defects and current leakage in p-n junctions on current- y~ 


from the formula I 


exp (-E,/kT), where S is the p-n junction 
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Electrical Properties of Melt p-n Junctions s/181/60/002/03/09/028 
in Silicon Carbide B006/B017 


voltage characteristics. In the entire voltage range investigated the 
reverse current increased with increasing voltage more rapidly than 
linearly. In the range of strong reverse currents phenomena were observed, 
which indicated the avalanche-like character of the discharge at the 
periphery of the p-n junction and in the region of the defects. Finally, 
capacitance measurements of p-n junctions and their voltage and tempera- 
ture dependences are described. A possibility of using p-n junctions in 
silicon carbide as nonlinear condensers is discussed. In conclusion, the 
authors thank Professor N. P. Bogoroditskiy and V. V. Pasynkov for their 
interest, as well as E. Ae Violin and F. G. Tomashpol'skiy, students of 
LETI, for their assistance in the experiments. 0. V. Losev is mentioned. 


There are 6 figures and 14 references: 3 Soviet, 7 US, 2 German, and 1 
Swiss. 


ASSOCIATION; Leningradskiy elektrotekhnicheskiy institut im. V. I. 
Ul'yanova (Lenina) (Leningrad Blectrotechnical Insti 
imeni V. I. Ul'yanov (Lenin 


SUBMITTED; June 4, 1959 
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AUTHORS: Pasynkov, V. V-, Kholuyanov, G. Fe, Chirkin, Lo K- 
cponeneet NEDO EMAL PLEAD A ASE, 
TITLE: Dynamic Current-voltage Characteristics of Silicon Carbide 
Resistors a 


4 . 
PERIODICAL: Fizika tverdogo tela, 1960, Vol. 2, Now 3» PPo 434-437 


TEx?: In recent times, the number of low-voltage nonlinear silicon 
carbide resistors has widely increased; the maximum current densities 
in these apparatus do not exceed 1 = 2 a/om?. Basing on the same 
principle the authors produced resistors from green and black silicon 
carbide, and investigated their dynamic current-voltage characteristics 
at low current densities by means of an apparatus the circuit of which 
is shown in Fig. 2. The current-voltage characteristics show essential 
deviations from the ordinary ones (Figs 1). Figs. 3a and 3b show typical 
dynamic characteristics of resistors of green silicon carbide (sample 
thickness: 1.5 mm, area: 75 mm"; natural capacitance: 30 pf). The 
oscillograms were recorded with pulse durations of 30 and 


20 psec (pulse 
Card 1/9 v4 
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height: 138 v). The hysteresis of the characteristics is a result of the 
natural capacitance of the nonlinear resistor. The succession of the 
branches of the hysteresis loop was determined by charging and dis- 
charging the capacitance of the samples. The hysteresis loop in the 
initial part of the current-voltage characteristic widened with 
increasing steepness of the pulse fronts. At Jow current densities, the 
microheatings of the contacts between the crystals had no essential 
influence on the nonlinearity of the resistors. With increasing voltage 
the resistance of the samples decreases; the influence of natural 
capacitance decreases 48 well, and the dynamic current-voltage 
characteristic approaches the static one. The capacitance of the non- 
linear resistors of black and green silicon carbide does not vary within 
the frequency range 50 ke/s - 25 Mc/s. Phe dielectric constant of a non- 
homogeneous resistor material raises the natural dielectric constant of 
silicon carbide considerably. This phenomenon is connected with the 
presence of polarizations within the layers of a non-homogeneous material. 
The capacitance of the nonlinear resistors does not depend on the 
constant displacement voltages. There are 4 figures and 6 references: 14 
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24,2100 
AUTHOR: ol nov . 
Ce y\ W 
TITLE: The Photoelectric Properties of Molten p-n Junctions in 


tar nna 


Silicon Carbide 
v\ 
PERIODICAL: Fizika tverdogo tela, 1960, Vol. 2, No. 8, pp- 1909 - 1914 


TEXT; The paper of Ref. 3 deals with the possibility of producing 

p-n junctions in n-type silicon carbide by melting, and the electrical 
properties of these p-n junctions were studied in the paper of Ref. 4. 
The present article gives the results of an experimental study of the 
photoelectric properties of p-n junctions of an a-modification of silicon 
carbide. (resistivity: 5 - 20 ohm.cm). The specimen was illuminated from 
the side of the hole-type region of the junction by means of a 25-watt > 
hydrogen lamp. Among other things, a photoelectro-optical multiplier of 
the type @20Y-18 (FEOU-18) designed by Professor B. P. Kozyrev was used 
for the experimental arrangement. At room temperature, the maxima of the 
spectral sensitivity of the greater part of the p-n junctions investi- 
gated were found to lie in the quantum energy range of 4.3 - 4.5 ev. 


Card 1/3 


APPROVED FOR RELEASE: 09/17/2001 CIA-RDP86-00513R000722220001-5" 


aed : CIA-RDP86-00513R000722220001-5 


ae 


: 83013 
The Photoelectric Properties of Molten s/181/60/002/000/052/049 
p-n Junctions in Silicon Carbide B006/B063 


Fig. 1 shows @ spectral characteristic of three specimens at 293°K, and 
Fig. 2 shows the characteristics obtained for the same specimen at 
aifferent temperatures. With a rise in temperature, the curves are shifted 
toward lower quantum energies > Within the long-wave region, this shift is 
almost linear. On the averages it is 5+104ev/deg and varies from specimen 
to specimen within +30%. The short-circuit currents increase linearly ' 
with the intensity of {llumination. Fig. 3 shows the short-circuit current 
density as 4 function of the intensity of {llumination for the three 
specimens , the characteristics of which are shown in Fig. 1- The three 


specimens, A, Bs and C, had & sensitivity of 4.65°10', 2.45°10', and X 


2.92-10° pa/w for junction areas of 1.65, 1-86, and 2.16 falar Fig. 4 
shows the photo-emf as a function of the intensity of illumination st 
room temperature? In the case of low intensities, the photo-emf is almost 
linearly dependent on the intensity. The temperature dependence of the 
short-circuit ourrent density and photo-emf ia shown in Fig- 5. The 
author also studied p-n junctions in a-SiC which were sensitive to ultra- 
violet light. Their gensitivity had a maximum at 20 C for 4.3 - 4-5 eve 
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The Photoelectric Properties of Molten s/181/60/002/008/032/045 
p-n Junctions in Silicon Carbide B006/B063 

With a rise in temperature, these characteristics were shifted toward 
lower quantum energies. This corresponds to the narrowing down of the 
forbidden band. When the above p-n junction was illuminated with a 
mercury lamp at 20 C, its maximum integral sensitivity was 5-104 a/w. 
This value increased with a rise in temperature. At room temperature, ~ 


the hole lifetime was not longer than iju sec. The electron mobility 
determined from the measured value of the Hall effect was not higher than 


100 om" /v.nec. For an electron lifetime of about 1 sec in the p-type 
region, the author obtained an electron diffusion length of about 24. He 
thanks Professor B. P. Kozyrev for the valuable advice he gave him for 
the radiation measurement, as well as Engineer T. Ye. Kharlamova and 

G. N. Porozhnikova and A. V. Oparina, students of LETI, for their 
assistance in this work. There are 5 figures and 5 references; 1 Soviet, 
3 US, and 1 German. 


ASSOCIATION: Leningradskiy Elektrotekhnicheskiy institut im. 


V. I. Ul'yanova (Lenina) (Leningrad Ejectrotashniaal. : 
1 n ) 


SUBMITTED: January 18, 1960 
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94, 1800 (136, "4S, 53) A004 
AUTHORS; Kholuyanov, G,F., Kharlamova, T.Ye, 
TITLE: Properties of p - n trensitions in silicon carbide 
PRN ane ty ds th tnt ome 
. . , ’ ’ . 
TEXT; The authors ascent ated electric properties of molten-in p -n x 


transitions in SiC, Voltampere and capacitance characteristios were measured in 
the temperature range from room temperature to 500°C (at heating up to 600°C an 
idrraversible increase of reverse current through the transition was observed), 

The maximum current density of ~/90 amp/am* was determined for specimens investi- 
gated, The voltampere curves in the back direction have the appearance (in semi- 
logarithmic scale) of a broken line composed of three straight sections with in- 
creasing slope, The positions of the deflection points relative to the axis of 
stresses depends on temperature insignificantly, The experimental data obtained 
can not be explained with the aid of the simple diode theory. It is assumed that 
leakage currents play an essential part in transitions from SiC, and the current 
through the transition in the back direction is determined by them entirely. The 


Card 1/2 


eR Te AS A Sal DB ET Ce Re LE 


APPROVED FOR RELEASE: 09/17/2001 CIA-RDP86-00513R000722220001-5" 


“BREROVER FOR RELEASE: 09/17/2001 


od Pe Timi Goer 
: Ubi rather eat es TR AR PEERT 
ASR BV reeaaae ASF 


Sane oe eee oe 


4 21026 _ % 


Properties of p-n transitions in silicon carbide 3/058 61/000 /005/034 050 
Ao01/A101 


form of dependence of the diffusion component of direct ourrent was determined from 
the voltage dependence of intensity of the yellow-green luminescence in the transi- 
tion, The results obtained agree well with the estimate of diffusion length of 

holes, made on the basis of measuring , the time constant of luminescence fading. It 


already at low voltages, connected with jonization by the electric field of im- 
purities which are still available in the given temperature range. ee field 
intensity, estimated from capacitance measurements, turn-out to be 1 v/om, Ap- 
parently, near various defects of the lattice field intensity 18 considerably 
higher, At high voltages at the transition, the growth of gurrent is due to cAas- 
cade spark-over. Investigations of capacitance characteristics of transitions from 
91C have shown that the capacitance of the transition did not practically ohange 
with frequency with the range from 0,1 to 75 ke and increased with the temperature 
rise, It 1s presumed that p - n transitions from sic can be utilized as non-linear 
capacitors in the mode withcut bias in the back direction. 


v, Pokalyakin 


[apstracter' s note; Complete translation. | 
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3/181/61/003/009/020/039 
24,3500 (1134, 138) B102/B104 A 


AUTHORS : Tomashpol'skiy, F. G., and Kholuyanov, G. F. 
acme Dhe-belee edna ome 
TITLES Spectra of recombination radiation in molten SiC p-n 
junctions 


PERIODICAL: Fizika tverdogo tela, v. 3, noe 9, 1961, 2688 ~ 2693 


TEXT: When studying SiC detectors 0. V. Losev found that on carrier 
injection luminescence occurs which he termed "luminescence II". Later on 
this effect was studied several times and explained as recombination 
luminescence (electron - hole recombination). The spectrum of this 
Juminescence was again studied in n-type a-SiC (resistivity 0.1 ~ 2 ohm.cm) 
under more favorable conditions. SiC platelets were polished, ground, and 
etched in parallel to the natural face €0001), and contacts (Al + 50% Si 
and Si + 1-2% P) were molten to it. The specimens to be measured were 
located in the focus of an elliptic aluminum-coated mirror in a cryostat. 
The light reflected from the mirror passed through a monochromator 3MN -3 
(2MP.3) and reached the O9¥ -18(FEU-18) and ®9Y -22(FEU-22) photomulti- 
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pliers which cover & quantum energy range of from 4.2 to 6 eve Resolution 
than 0.03 ev at 1402 - 220 ev and not poorer than 0,006 ev 
m energiese The current pulses passing through the 

tion frequency of 37 cPps> The spectra were 
dence of the number of photons 


d energy interval. The spectrum at 130°K was 
, (the first between 1.7 and 109 eV» the second 
between 2.55 and 9,65 ev). in the range of higher quantum energies the 


position of the curve depended on the current dengities.« Also temperature 
At 


changes influenced above all the short-range part of the spectrum. 


increased temperatures the recombination radiation proper produces & strong 
i ure and increasing 


effect. This effect increases ¥ 
At low temperatures the structureless exponential decrease of the 


spectrum (Fermi edge) is well distinct. The forbidden band width of the 
specimens was at 2.87 and 2.89 ev. The Fermi level was by 0.12 - 0.15 ev 
below the bottom of the conduction pand. It i8 concluded from the fact 


that the short-wave eag s almost equal to 
those of the forbidden-band width, that radiation is related to the ex~ 


current. 
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istence of donars. An analysis.of the results indicated the probability 
that the Fermi edge of the spectrum is determined by & degeneracy of usual 
donor centers. The results of capacitance measurements of the junctions 


were used to estimate the donor concentration with 4 value of 


~ 52109 aia? peing obtained. The authors thank LETI student M. Lizets 
for helpe There are 4 figures and 12 references: 3 Soviet and 9 non-Soviet. 
The four most recent references to English-Languaie publications rend 2S 
follows: R. W, Hall, J- Appl. Phys. 29 914; 1959; H. c, Chang, Semicon- 
ductor Prods, 3s 29, 1960; C. A. A. d. Greebe, We F, Knippenberg: Phil. 
Res. Reptses 155 420, 19603 be Patrick, W. J- Choyke. J> Appl. PhySes 30, 
236, 1959. 


ASSOCIATION: Leningradskiy elektrotekhnicheskiy institut inm- v. I. 
Ul'yanova (Lenina) (Leningrad Rlectrotechnical Institute 
mend Vs Le UL yanoy (Lenin 


SUByL. Ds April 43, 1961 
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3/181/61/003/011/009/056 
2%, 7000 (136 3,14) B102/B158 


AUTHOR: Kholuyanov, G. F. 
i ae 


TITLE: Radiation during breakdown of siliconcarbide p-n junctions 
PERIODICAL: Fizika tverdogo tela, v. 3, no. 11, 1961, 3314-3316 


PEXT; Light emission during preakdown of SiC p-n junction was first 
observed by 0. V. Losev (Phil. Mag. 6, 1024, 1928), D. Ricker (Z. f. ang. 
Phys., 10, 250, 1958) has studied the spectrum in the range 2 ~ 3-1 eV. 
The author of the present paper studied the spectra in a broader range. 
The p-n junctions investigated were produced by melting an Al-Si alloy 
into n-type a&-Sic. The resistivity of the materials was between 0.1 and 
10 ohm-cm. The radiation emitted from the p-type side of the junction was 
recorded by a system consisting of a monochromator, @3Y-18 (FEU-18) and 
§3y-22 (FEU-22) photomultipliers and a 0.025 cps pass band amplifier in 
synchronous-detection circuit. The amplifier had an operating frequency 
of 37 cps. To avoid the samples getting heated the current was supplied 
as 5 - 10 &sec long pulses with a repetition frequency of 400-1000 cps. 
The resolution of the system was not worse than 0.03 ev between 1.2 and 
Cara 1/ 
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2.0 ev and not worse than 0.006 ev at higher energies. The spectra were 
plotted with the relative numbers of phatons per unit time and per unit 
energy interval as functions of the photon energy. Such a spectrum is X 
shown in Fig. 1. Radiation intensity inoreased with increasing voltage, 

at first rapidly, upto about 20 v, then more slowly. An investigation 

of the avalanche breakdown in the 1.05 - 3.5 ev range showed that there 

are hot electrons with kinetic energies Ed 4 evs; thus for A-S5ic E+E, 


should be not less than 6.8 + 6.9 ev (E, - forbidden band width, E, ~ 


kinetic electron energy necessary for impact ionization). The fact that 
the number of short-waved photons increases with increasing voltage is due 
to an incr ase of the field strength in the sparkover channels. The 
radiation spectrum depends on the energy distribytion function of the hot 
carriers, which, for E¢ En is proportional to exp(=E/be). E is the 


kinetic energy of electrons, ¢ the field strength anu b depends on the 
carrier scattering mechanism. Due to the high impurity concentration 


of w10 Somm9 scattering from impurities may play a considerable part in «he 
specimens investigated. For constant current intensity the spectrum does 
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‘ 


i not change with temperature. The author thanks ¥. G, Tomashpol'skiy for . } 

' ,agssistance and discussions. There are 2 figures and 8 references: 3 

“Soviet and 5 non-Soviet. The four most revent references to English- 
language publici.tions read as follows: L. Patrick, W. J. Choyke. Phys. 
Rev. Lett., 2) 48, 1959; R. ‘Newman. Phys. Reve, 100, 700, 1955; Al Ge 
Chynoweth, Ke G. McKay. Phys. Rev., 102, 369, 1956; P. A. Wolff. Phys. 
ReVey 95p. 14155 l9a4s : 


ASSOCIATION: begtnavadanis elektrotekhnicheskiy institut im. V./I. 
: Ul'yanova (Lenina) (Leningrad Electrotechnical Institute 
imeni V. Ie. ‘UL'yanov (Lenin )) £ 


‘, ' 


SUBMITTED: May 19, 1961. og X | | 
Pig. 1. Energy spectrum of quantum emission during breakdown. : 

(1) voltage pulse heights of 19 v, current pulse heights of 12.5 ma; 

(2) - of 50v and ee ma, resp.; (3) recombination radiation spectrum 
er 20° and 1.5 a/om’. S 
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AUTHORS : Porozhnikova, G. N., and Kholuyanov, G. F. 
TITLE: Photoconductivity of the &-modification of silicon carbide 
PERIODICAL: Fizika tverdogo tela, vo 4, no. 12, 1961, 3657 ~ 3662 


TEXT: The photoconductivity spectrum of n-typeax-SiC from 1 to 5 ev was 
measured between 100 and 500 K, using crystals without visible sneluatons. 4“ 


Faces parallel to<0001>were ground and polished. The faces of plate- 
shaped specimens grown in a furnace, which were parallel to<0001>, were 
not mechanically processed. These faces were optically smooth. Two types 
of contacts were useds A) Low-resistance silicon alloyed with phosphorus 
was applied at 1500 C, whereupon an Au-Sb alloy was melted, 8B) nickel 
films were applied at 1450°C in a hydrogen atmosphere onto SiC crystals. 
The specimens could then be etched with Na,0, melts. Both these types 


had linear volt-ampere characteristics. ae No photoeffect was observed 
when the contacts were not connected to a voltage source. The 700-w xenon 
high-pressure tube used to record photoconduction spectra had a continuous 
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spectrum in the range of interest. The tube was located at the focal 

point of an elliptic reflector focusing the beam onto the slit of a 3MP-3 
(ZMR-3) monochromator with quartz optics. The beam was modulated at 4- 
37 cps. The resolution in the measurement of photoconductivity varied 

from 0.02 to 0.006 ev in the range of 2.8 - 5 ev, and from 0.04 to 0.02 ev 

in the range of 1 - 2.8 eve The specimens were placed within a cryostat. 

The instrument was calibrated with a radiation thermocouple. Optical 
absorption was investigated with the specimen being placed at the focal 


point of the reflector. $3+22,FEU-22) and $3 -18(FEU-18) photomultipliers 
were installed at the output of the monochromator. The photoconductivity 
spectra were compared with the absorption spectra. It could be shown that 
the coefficient of light absorption by free carriers is not proportional 


either to the carrier concentration or to By? (£)-= photon energy). The 
differences observed between the photoconductivity and absorption spectra 


are possibly due to donor-acceptor impurity associations. Etching by 


Na,0, and oxidation affected the short-wave range of the photosensitivity 


spectrum of specimens with the highest photosensitivity. The ratios of 
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AUTHOR: Kholuyanov, G. F. 
TITLE: The relaxation of photoconductivity and carrier lifetime of 
Sic 


PERIODICAL: Fizika tverdogo tela, v. 4, no. i1, 1962, 3170 - 3176 


TEXT: In order to study the recombination of the majority and minority 
carriers in n and p-type a-SiC the relaxations of the photoconductivity, ‘a 
of the photomagnetic effect, and of the stationary photoconductivity were 
investigated as well as the electroluminiscence. The samples were obtained 

by sublimation. The p-type crystals were of high resistivity (90,000 

ohmecm at 20°C) and had impurities of Al, Fe, Mg, Cu, Mn, and Ti. The 

thermal activation energy was 10.28 ev, a value which corresponds to'Al 
acceptors. Nitrogen was added to the n-type crystals during their growth. 
Their resistivity lay between 0.2 and 10 ohms-cm at 20°C} and the thermal 
activation energy was 0.062 ev which is characteristic of samples with 
nitrogen content. Plates cut out by an ultrasound cutter were polished 

to the required thickness and etched for 15 - 20 minutes with Na,0, or 
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AKNO, + NaQH fusions. Linear contacts which produce no photo-emf were ob- 


4q : 
tained by the fusion of gol¢ with 30 atomj of Ta on the n-type samples, or 
by gold with 30 atom Ta and 10 atom; Al on the p-type samples. The 
relaxation of photoconductivity excited by light, pulses Was investigated 
in the region of 85 - 700°C. The photosensitivity of the n-type samples 
under stationary conditions -had the same order of magnitude as obtained by 
F. Maesen (Phil. Res- Reptse, 13) 107s 1960). That of the p-type samples 
reached the value 0.05 [vow On pulsed excitation at low temperatures 
time of photoconductivity decrease the p-type samples was considerably 
reduced. No photocurrent was recorded 100 - 450 psec after the end of the 
light pulse at 160°K. The time of photoconductivity decrease in n-type 
crystals became longer with falling temperature. From a study of the 
frequency dependence of the electroluminiscence a- minority carrier lifetime 
of 0.008 to 0.02 psec was obtained for n-type Sic at room temperature. The 
investigations of electroluminiscence and photomagnetic effect showed that 
the minority carriers are rapidly captured in both types of samples, 50 the 
photocurrent jig monopolar. The peculiarities of the falling off curves 
can be explained statistically by introducing & classification of traps 
according to boundary lines and Feral quasi-levels (A. Rose. Phys- Rev.y 
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97, 322, 1955; Proc. IRE, 43, 1850, 1955). There are 5 figures. 
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TITLE: Emission of electrons from p-n junctions in Sic by the giffusion of nitrogen: 2 : 
7g ——meee 


SGURCE: Fizika tverdogo tolo, Ve 5y no» 7, 1963, 1940-1945 Le: ad « 
" 'mopTc THGS: electron, emission, Pin jmetion, Si, 6, N, éiffuston,. n-Layer, 
microplasma, etching, emission factor, work function, “hot" electron 


ABSTRACT: Emission of "hot" electrons wos obtained from p-n junctions by diffusion 
‘of N in p-type sic in the temperature renge 22-4006. Preliminary etching of the — 
4nitiel crystal surfaces was used to obtain structures that contained considerable as 
ricroplesma, ablo to emit electrons not only from the periphery of the pen junction | mt 
‘but also from regions some distance away. The authors examined the dependence of “ 
emission currents on the reverse current through p-n junctions and on the voltege rae 
‘across the samples. with no special coating to reduce the work function of elec=. .i4- < 
trons from the thin gisturbed n-layer of a pn junction, emission currents up to - ie 
300-330 ricrosmps (20C) were cbiained with an emission fector of (2-3):10°4, The || 
authors conclude thet p-n junctions mey be considered potential sources of elec- oa 
‘trons, but thet certain tronds grould be observed in improving these sources! 
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s of the disturbed n-layer, i | 

sc eee ipeaeie rigid volt-ampere eherseterie 6° - bi eae ga ae : 

lust thanks to E. Ye. Vio | 

"Tn conclusion the authors express deep emastrones 
i 1 out the experiment, an 
4 ing pen junctions and in carrying ou - 
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‘ AUTHORS: Violin, E. Ye.; Kholuyancys GeFs 


‘ @ITLE: Recombination radiation and the electrical properties of diffusion p n 


-' Junctions in Sic 


' GOPIC TAGS: recombination phenomenon, 
: luminescence, diffusion junction, fused junction, 


SOURCE: Fizika tverdogo tela, ve 6, no. 2, 1964, 593-601 ; 


’ ABSTRACT: The authors have examined p-n junctions ee 
- minum in n-type SiC. The initial crystals were n-type $iC(6H) with resistivities | . 


: ranging from 0.01 to 5 ohm cm (200). 
: radiation (electroluminescence) for differe 
‘ different temperatures, on the volt-ampere c 
. the transmission direction at various temperatures, 


‘ dence of specific capacity at different potentials 
- ments were made for fused junctions as well as for 


_ same crystals). The teuperature range of the 
{Cord V2 . 


electrical property, p n junction, “electro= | - 
silicon carbide | 


{nvestigations was from 80 to 800K. 
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obtained by diffusion of alu- vi 


Measurements were made for recombination 7A 
nt currents through the pen junction at . _ i 
haracteristics of these junctions in. 


and on the temperature depen- | 
across the junction. Measure- . i 
diffusion junctions (in the : 
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! A substantial difference was observed in the electroluminescence spectrum for the le fee 

, two ti types of junctions. This difference is due to the difference in depth of the |, 

: evel in the zone where the recombination occurs. "In conclusion, the 

' pare offer their sincere thanks to MN. B. Reyfman, A. V. Frolov, D. A. Yas'kov, — 
; Yue M. Tairov, and I, V. Pichugin for kindly supplying the crystals, and also to me 
'M. Lizets, graduate student at LETI, for active oe ieeietnetiaa in the work and for = 

J measuring the electroluminescence spectra of the fused pen junctions." ace art. | 

{hass 8 figures, 
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1 ne 


“TINE: ELectrolunines scence and phsteluninoscene ot diffused p-n junctions in Sic © = : : < Te 
 SOUMGE: Fizika. tverdoge tela, ve 6 NOs 6, 196L 1696-1102 . 


“TOPIC PAGS: | - electroluni neu conees ‘photoluninescencs, diffused junction, e n rag 
junction, ablieos saris carbides weenie re Halt effect, Fermi. level. : So 
ABSTRACT +t - The: authors. have: studied the: structure, Sdagtroluninescence’ ona photo- ce 
luminescence of. aif fused: Sunctions: mado. in.6H and hii polytypes - of n-type ‘SiC. 
Exaninations.of. ‘oblique: polishes: sections. show. that electroluninescence | “and: photo=: 
“Juminescence of p-n junctions” are: associated with an activated layer of netype. Sic. 

. Variations in conditions or “preparing pen. junctions show that the foriat ion: ‘of euch. 
“Layers is apparently. dug. to. the diffusion. of boron. The pravence of aluminum | among 

~ the diffusing. elements nelps. to’ produce ap layer ‘with a nigh ‘concentration of-. 0 - 
_ holes. Acceptor atoms 4n-netype Sid cause the Fermi Level, to shift toward tha 2? 
middie of the forbidden bart: during compensation. - This may affect photolumines=.. ne 
- cence and its Spee ete ‘on et in n-type Bic: are nob only “compensated” by : 
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ACCESSION Nit 101039856 Ce 
a acceptors;. but’ ‘they: ‘serve. as “otitvabore- of" f Ghoteluniuetéane’ and - eloctrolumines- 

_ cence, Measurements of the Hall effect indicate ‘tha activation energy" ‘of boron 
acceptors to be about. 0.35-0.38 ev, It was fouml that boron in SiC is aecessary, "| 
but not sufficient, for the formation of a photoluminescent band at about 2 ev. 

~~ Not“all n-type’ SiC containing’ boron shows photolwminescence or electroluminescence ~~ 

“in this band. The authors conclude that.the incident boron avons (or some of then) 
are components of more complex luminescence centors, forming by associetion during 

( diffusion of. boron ions with: lean donor ions. -"In conclusion, we a our | 


for kindly supplying tha’ the erystals, and “and we thank V, Migunov, a graduate student at 
LEfI, for his great assistance in studying: the structures of the pen gee ceiadl 
Orig. art. hast. 6 figurese os ok aa 
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ACCESSION’ NRs - BP4048409. oe : '8/0181/64/006/011/3336/334 


AUTHOR: Kholu anov, .G ae 
2 TITLE: -polytypism ‘and recombination’ emissions of p-n junctions ob- 
- tained by anaes of boron: in: mn$ic 


‘SOURCE: . Fizika tverdogo tela, Ve. 6 no. il, 1964, 3336-3 340. 
TOPIC TAGS. yeconbination, emission, pn “junction, auicon ‘carbide 


- diode, ‘batons electroluminescencer: photoluminescence, erystal struc~ 
_ ture ee: ; 


“ABSTRACT: Continuing-an Jarlier investigation. (with Es: “Ye ZO4 

FTT v. 6,.1696,— 1964), in which it was shown that diffusion of boron: 
in n-SiC results in p-n junctions with intense electrolumi nescence 

- and photoluminescence, © the: author examines the. dependence of recom~ . 
bination radiation on the different structures (polytypes) in which 
the SiC can crystallize. . she crystal structures investigated. were. 


Cad g/g 
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3c (B-Sic), 8H, 45R, 6H, and 4H (Cc, H,.R — cubic, hexagonal, rhom- — 
.....-boheéral, . the. numeral denotes: the number of atoms per unit. cell). = 
The method. of obtaining p-n “junctions and the apparatus: for measure 


“ment of the radiation were ‘described in the earlier paper. An 
analysis of the different electroluminescence. and photoluminescence. . 
‘spectra, and ‘the “gimilarity-in the temperature variation of the pho- 
toluminescence of boron-activated layers, -give grounds for assuming. = 
that in all cases the impurity ‘centers: responsible for the radiation -. 
are of the same origin. “fhe possible role of boron in the formation 
of. these centers is briefly ‘discussed. The differences petween the °. 

types are. manifest in the width of the. forbidden band and in the =.=) 
shifts of the maxima of some bands. — “Tn conclusion the author is. — Bs 


-deeply grateful to M- B- Reyfman’ and A ‘A. Pletyushkin for supply- 


ing the crystals, and also_B. Ye. Violin and B- M. Morgulis for help. - 


é in preparing the p-n junctions."- ‘Orig. art. has: 4 figures, 2 ee 
‘unnumbered formulas, and ltable. | Oa fe See ee ee ae 
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[ Low-voltage electroluminescent indicators for transistor 
circuits] Nizkovol'tnye elektroliuminestsentnye indikatory 
dlia tranzistornykh skhem. Leningrad, 1965. 18 p. 
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‘TITLE: . The’ part played by boron;- nitrogen ead gallium in the electroluninescence 

of carbide-silicon p=n_junctione7 v7 a) Was /2/ 
AMYS 

SOURCE: ‘Fizika tverdogo ‘tela, v. 7, no. ll, 1965, 3241-3245 : 


~ ToPIC TAGS: silicon carbide, pn janet fon; boron, nitrogen, gallium, electrolumi- 
nescence, photoluminescence 


‘ABSTRACT: The author investigates the function of boron and gallium in the elec- 
tro-luminescence of silicon carbide. These impurities were added by diffusion to 
nitrogen-doped n-SiC crystals (6H polymorph). The nitrogen concentration in the 
original crystals was studied with regard to its effect on the electroluminescence - 
and photoluminescence in specimens with boron and on the electroluminescence spec- 
tra of alloyed p-n junctions. It is shown that gallium diffusing into the crystals 
‘causes two types of electroluminescence with spectral maxima of 2.6 and 2.53 ev 
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tudied in a wide temperature range. : 
e is caused by radiative electron transitions from the conduction band to | 
acceptor levels in gallium, while the second is due to transitions between levels 
‘in a more complex center of the donor-acceptor type. A model of this type of center 
can also be used for the best explanation of experimental data on electrolumines- 
‘cence and photoluminescence in specimens with boron. Nitrogen is discussed as a 
‘possible coactivator of boron. ypQ conclusion, the author is sincerely grateful to ; 
‘M. B. Reyfmanifand Vv, P, Novikov:sfor kindly supplying the crystals, and also to E, i 
‘Ye. Violin? or considerable assistance in preparing the diffusion p-n junctions. 
,Orig. art. has: 4 figures. . 
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TITLE: The part played by tellurium in electro- and photoluminescence of GaP pn 


junctions . v] 3 
SOURCE: Fizika tverdogo tela, v. 8, no. 2, 1966, 583-584 


| cence, photoluminescence , metal diffusion, band spectrum, temperature dependence 


| conductivity in galliun a phosphide, the authors study -the contribution of this ele- i 
‘ment to electroluminescence’ and photoluminescence in GaP. The crystals | were doped | ; 
| during growth from the meit to a concentration of approximately 10 18 ey 3, The pn | 
i junctions were produced by zinc diffusion at 800-900°C in a stream of “helium, Al- | 
| loyed contacts were used. Photol. uninescence was observed only in the age es at 


|ABSTRACT: Since tellurium is one of the most widely used dopants for producing »- f 


3 
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| 
1 
| 
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| ‘TOPIC TAGS: tellurium, pn junction, gallium compound, phosphide, electrolumines- 
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mens before zine diffusion. The red photoluminescence mavimum is lncated at 1,9 ev 
and the width of the band at one-half maximum is 0.22 ev. The band shifts tovard. 
lower energies as the temperature is increased in conformity with the change in the: 
width of the forbidden band. Low-temperature photoluminescence is observed In all | 
specimens after zinc diffusion, ‘he photoluminescence spectrum of the p-layer cons |. 
'sists of two bands with maxima at 1.82 and 2.12 ev. The surface layers of the 
, Specimens were partially compensated by zine in order to study the effect of tellu-| 
arte on the photoluminescence of n-GaP. After this special treatment, the tellu- | 
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rium-doped specimens showed a photoluminescence spectrum with a maxinun at 1.7 ev. 
The width of this band was 0.27 ev at half the maximum. Specimens with a lower 
tellurium concentration showed a second band with a maximum at 1.95 ev. The rela- 
|tive fraction of the photoluminescence in this band decreases as the temperature is |. 
| increased. The electroluminescence spectra of pn junctions in specimens with tel- 
'lurium at low temperatures also show a band at approximately 1.7 ev. The width of 
ithis band shows practically no increase with temperature and the maximum shows no iF : 
displacement. These specimens show an additional band at 2.1 ev at 80°K which dis-) 
,appears at room temperature. The color of the electroluminescence varies from red-: 
‘dish yellow at 80°K to cherry red at 300°K. In conclusion the authors are onree 
ay eratstut to A. Ya. Mashed ok’y, for graciously furnishing the galliua ta 1 
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-/erystals and also to G. Zaydel' for assistance in preparing the specimens with pn 
junctions. Orig. art. has:- 2 Figures. = : is 
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